This study examined the extent to which an evidence-based preschool curriculum (Head Start REDI) was sustained by 20 teachers during the year following a randomized controlled efficacy trial, when teachers were no longer required by the research project to implement the curriculum. Two quantitative measures of sustainability (teacher ratings, REDI coach ratings) and a qualitative measure (teacher interview) were collected and compared. Sustainability varied by the specific curriculum component, with higher rates of sustainability for the social-emotional component (Preschool PATHS) than for the language and literacy components. Estimates of sustainability were affected by the method of measurement, with REDI coach ratings and qualitative teacher interviews more closely aligned than teacher ratings. Responses from qualitative interviews identified the main factors that teachers thought affected sustainability. Teacher responses suggest that efforts to promote sustainability are best targeted at reducing barriers, such as competing demands, rather than simply highlighting the benefits of the new curriculum.
importance of building a knowledge base of sustainability, there is still limited research focused on understanding, measuring, and facilitating sustainability.
This lack of research on sustainability is of special concern for the field of early childhood interventions. Given the tremendous variation found in early childhood settings in areas such as financing, staff salaries, and turnover, it is crucial to investigate sustainability in such programs. As early childhood programs (e.g., preschools, daycares, and Head Start programs) have few discretionary funds to invest in new programs, once an evidence-based program is selected, it is important that it can be maintained with fidelity over time. The purpose of this study was to contribute to the understanding of sustainability in early childhood educational settings by examining the sustainability of a multi-component evidence-based program (REDI) in Head Start settings. Specifically, the study had three major aims: 1) to assess the degree to which sustained, high-quality implementation was achieved for three different intervention components, 2) to compare the utility of three different methods of assessing sustainability (e.g., REDI coach ratings, teacher ratings, and teacher qualitative interviews), and 3) to use qualitative interviews to explore the factors affecting sustainability from the teachers' perspective.
Previous Research on Sustainability
Generally speaking, sustainability refers to the continued implementation of programs over time (Pluye, Potvin, & Denis, 2004; Scheirer, 2005; Shediac-Rizkallah & Bone, 1998) . The few studies that have examined the sustainability of school-based programs indicate that sustainability is not easy to attain. For example, Elias and Kamarinos (2003) examined the sustainability of social-emotional learning programs five years or more after implementation and found that only 6 of 14 sites (43%) had achieved program sustainability. A study of program dissemination of an alcohol prevention program found that only one in four teachers (25%) continued to teach the program in the second year, despite free training and materials and being encouraged to deliver the program (Rohrbach, Graham, & Hansen, 1993) . To some extent, the level of sustainability attained depends upon the criteria used to define a sustained program. For example, Scheirer (2005) concluded that 14 of the 17 health service programs she reviewed (82%) achieved some level of sustainability, using the liberal criteria of continued delivery of at least one program component by at least 60% of the original sites.
However, this simple definition does not take into account the importance of ensuring that program implementation continues at high enough quality to assure the ongoing achievement of targeted outcomes (Durlak, 2010) . Since it is not always feasible to continually document program outcomes, it is commonly assumed that if the program is sustained with fidelity, then the program impact on target child outcomes is also being achieved. Thus, sustainability should not be defined simply as program continuation, but as the "continued implementation of an intervention or prevention program, with ongoing implementation fidelity to core program principles" (Han & Weiss, 2005, p. 666) .
Sustainability, Fidelity, and Adaptation
Part of the difficulty in establishing a standard threshold to indicate sustainability is that there is continued debate about what represents fidelity in sustainability studies. Fidelity is commonly defined as the "degree to which teachers and other program providers implement programs as intended by the program developers" (Dusenbury, Brannigan, Falco, & Hansen, 2003, p. 240) . The literature suggests that fidelity consists of several distinct dimensions that influence program outcomes, including adherence (the degree to which the program is implemented as written), dosage (the amount of programming that is delivered), and quality of delivery (the skill of the teacher or implementer who is presenting the program) (Domitrovich & Greenberg, 2000; Dusenbury et al., 2003; Odom et al., 2010) . Depending upon the extent to which measures or assessment methods emphasize one of these aspects of fidelity over another, they might provide different estimates of sustainability.
In addition, the tension between maintaining strict fidelity and allowing local adaptations to evidence-based programs is a ubiquitous issue in the field of sustainability. Adaptations are considered to be "modifications to the manner or intensity with which various components or lessons are delivered" (Pankratz et al., 2006, p. 319) . Some argue that allowing for adaptations is necessary and will help promote sustainability because adaptations can help a program meet local needs and promote local buy-in to a new program (Bumbarger & Perkins, 2009; Dusenbury et al., 2003; Johnson, Hays, Center, & Daley, 2004; Scheirer, 2005) . This may be especially important in classroom-based programs when classroom makeup may differ from year to year (Han & Weiss, 2005) . Others argue that maintaining strict fidelity is critical to sustainability (Elliott & Mihalic, 2004; Olds, Hill, O'Brien, Racine, & Moritz, 2003) in order to produce the positive benefits associated with the original program. Indeed, much of the literature suggests that a lack of fidelity may harm program outcomes (Durlak & DuPre, 2008; Fixsen, Naoom, Blase, Friedman, & Wallace, 2005) . Specifically, Dusenbury, Brannigan, Hansen, Walsh, and Falco (2005) found that 63% of adaptations detracted from curriculum objectives.
An important factor to consider in this debate is whether the adaptation is positive or negative. One could imagine a classroom-based program where a creative teacher makes changes that actually enhance the original curriculum. This type of adaptation is qualitatively different from those which detract from the curriculum's purpose, such as omitting lessons or ignoring protocol. Unfortunately research on fidelity has usually been limited to identifying if changes were made and has not addressed the type of change. Most teachers and other providers do make some adaptations (Hill, Maucione, & Hood, 2007; Pankratz et al., 2006) . For example, a study of the sustainability of a residential substance abuse treatment program found that 92% of projects were continued after grant support ended, but only 36% continued with no significant change (Porowski, Burgdorf, & Herrell, 2004) . In an examination of the Life Skills Training program, Dusenbury and colleagues (2005) found that no teacher carried out the lessons as written. Hence, future research would benefit from a focus on the type of adaptation being made (Bumbarger & Perkins, 2009) , and it also seems reasonable that assessments of program sustainability should allow for some adaptation.
Measuring Sustainability
To add to the difficulty of studying sustainability, there is no standard method of measuring fidelity or sustainability. It is generally agreed that independent observers are the best means of measuring fidelity (Dusenbury et al., 2003; Harachi, Abbott, Catalano, Haggerty, & Fleming, 1999 ), but such a means of monitoring fidelity is not always feasible due to limited staff and funds. With school-based interventions, it is often teachers who implement a program and thus have firsthand knowledge about the implementation process. Therefore, teachers are the usual source of information on implementation; however, findings on the validity of teacher reports are mixed. Lillehoj, Griffin, and Spoth (2004) reported significant agreement between provider and observer ratings of fidelity, but only the observer scores predicted student outcomes. Additionally, they found that the providers (i.e., teachers) tended to overly report how much they were implementing (Lillehoj et al., 2004) . Melde and colleagues (Melde, Esbensen, & Tusinski, 2006 ) examined fidelity of a school-based victimization prevention program and found that providers and observers were in agreement 70% of the time. In contrast, a number of studies have found low rates of agreement between teachers and observers (Hansen & McNeal,1999; Noell et al., 2005; Wickstrom, Jones, LaFleur, & Witt, 1998) .
To address some of these pressing issues in the study of the sustainability of evidence-based early childhood programs, the present study examined three program components, using multiple informants to assess sustainability (teachers and REDI coaches), and included measures that assessed quality as well as quantity of sustained program use.
In addition, open-ended interviews with teachers were conducted to better understand teachers' perceptions regarding the challenges associated with program sustainability.
The Current Study
The current study examined the sustainability of the Head Start REDI (REsearch-Based, Developmentally Informed) preschool curriculum during the year following its introduction in the context of a randomized-controlled efficacy trial. REDI is an evidence-based, multicomponent enrichment curriculum targeting social-emotional and language/emergent literacy skill domains. The social-emotional component is the Preschool PATHS (Promoting Alternative THinking Strategies) curriculum, a universal evidence-based program taught by teachers that targets prosocial skills, emotion knowledge, self-control, and social problem solving skills (Domitrovich, Cortes, & Greenberg, 2007) . To enhance vocabulary and oral language skills, REDI uses a dialogic reading program (DR), which includes books with content synchronized with the PATHS lessons, scripted to support interactive reading in small groups, and enriched with vocabulary-enhancing prop books (Wasik & Bond, 2001; Whitehurst et al., 1994) . REDI also includes two sets of learning activities designed to promote specific emergent literacy skills (ELAs). A set of "Sound Games" based on the work of Lundberg and colleagues (Adams, Foorman, Lundberg, & Beeler, 1998) introduces phonological awareness skills, moving from easier to more difficult skills during the course of the year (e.g., listening, rhyming, alliteration, words and sentences, syllables, and phonemes). Alphabet Center activities, including letter stickers, a letter bucket, materials to create a Letter Wall, and craft materials for various letter-learning activities are included to promote letter knowledge (Ball & Blachman, 1991; Lonigan, 2006) . To learn more about the REDI curriculum, please see Bierman et al. (2008) .
The REDI efficacy trial
Forty-four Head Start classrooms participated in the randomized-controlled trial, which used multiple informants and measures to evaluate the impact of REDI on child outcomes. Twenty-two lead teachers received the intervention materials, along with extensive professional development support to implement the REDI curriculum and generalization strategies. In addition to an intensive three-day workshop before the school year began and a one-day booster training in January, teachers received ongoing support from REDI coaches, who met with them on a weekly basis to model appropriate techniques and to provide technical assistance and mentoring in curriculum implementation.
Implementation data gathered during the research trial indicated moderate to strong implementation (Domitrovich, Gest, Jones, Gill, & Sanford DeRousie, 2010; Domitrovich et al., 2009 ). Reported monthly, using a 7-point scale to score implementation quality, average REDI coach ratings placed teachers in the 4 ("adequate") to 5 ( Child outcome measures were collected at the beginning and end of this research implementation year, and indicated that children who received REDI, compared to children assigned to "usual practice" Head Start classrooms, had significantly higher scores on a variety of language, literacy, and social-emotional measures compared to children who received the standard Head Start program (Bierman et al., 2008) . In addition, based upon research observations of teachers, participation in REDI promoted more positive teaching practices in the classroom, including more positive behavior management and enriched language use (Domitrovich et al., 2009 ).
The REDI sustainability study
The present study focuses on the year that followed the teachers' initial implementation of REDI, when teachers were no longer mandated by the research program to use REDI, although the Head Start programs encouraged teachers to do so. Three types of data were collected during the sustainability year to assess the quantity and quality of continued implementation of the three core components of REDI (e.g., PATHS, ELA, DR).
The first goal of this study was to compare the degree to which the three different REDI components were sustained with fidelity. The multi-component nature of REDI offered the unique opportunity to examine sustainability by the same teachers of curriculum components that varied considerably in terms of their content and burden. The PATHS curriculum required teachers to initiate instruction in a novel domain (none of the participating classrooms were using a social-emotional learning curriculum before the trial) and to implement a comprehensive curriculum that involved weekly lessons, follow-up extension activities, and a set of generalized strategies for supporting social-emotional development in the classroom. The DR program required teachers to change the way they implemented an existing facet of their teaching (e.g. read aloud), replacing their usual books and activities with a set of curriculum-based books and specific presentation style, with daily lessons (4 times per week). The ELA components were much less extensive than either PATHS or DR, and involved inserting brief, discrete, and explicit instruction activities into the classroom schedule --alphabet center activities and sound games that involved listening, rhyming, and sound segmenting games (three times per week). Given the differences in the demands that these various curriculum components placed on teachers, it was anticipated that they might represent different kinds of sustainability challenges, and that comparing the degree and quality of their ongoing use after the research trial might reveal processes relevant for understanding sustainability more generally.
A second goal of this study was to compare the results obtained from three different sources of sustainability data -professional coach ratings, teacher ratings, and qualitative interviews with teachers. A key question involved the degree to which there might be agreement among these sources, as well as the degree to which different biases might appear in estimates of sustainability derived from each type of measure.
The third goal of the study was to explore the reasons why the three REDI curriculum components were sustained, modified, or abandoned, by examining teacher responses in the qualitative interviews. If sustainability were found to vary by component, then an examination of the teachers' own words could help to identify specific supports or barriers that contributed to the differential sustainability.
Method

Overview of Procedures and Timeline
The present study followed the lead intervention teachers, tracking their use of the REDI curriculum components during the year after their participation in the research trial, when Head Start programs encouraged them to continue using the program, but the research no longer required it. These intervention teachers were interviewed during the winter months (January and February) of the sustainability year. By this time, teachers had established their daily routines and had finalized their decisions regarding curriculum implementation. Qualitative interviews with teachers and quantitative ratings by teachers were collected at this time. Teachers were compensated $20.
During the sustainability year, REDI coaches checked in with teachers approximately once per month (stopping by classrooms or connecting via phone or email) to encourage ongoing program use, and to answer any questions teachers had. REDI coaches also made a formal classroom visit in the fall and again in the spring, observing a PATHS lesson and a DR lesson during each visit, and reviewing teacher lesson plans. In the spring of the year (AprilMay), they completed rating forms to summarize teachers' sustained use of the REDI components during the year, using information gleaned from the formal classroom observations, their reviews of teacher lesson plans, and their periodic discussions with teachers.
Participants
Twenty of the 22 lead teachers who had been randomly assigned to the intervention condition of the REDI efficacy trial continued to teach in Head Start the year after their research participation (the other two teachers left their Head Start positions). These teachers (95% female, 85% white) varied in their background and prior teaching experience when they began their involvement with REDI: ten had been teaching for some time (11+ years), four were moderately experienced (6-10 years), and six were relatively new teachers (0-5 years of prior teaching experience). In terms of formal education, 12 of these lead teachers (60%) had completed a four year degree (or more), and the rest were evenly split between an associate' degrees, (n = 4, 20%) or a high school degree (n = 4, 20%). In all cases, teachers had taught REDI for the first time the year prior to this study, when they participated in the research trial.
Measures
REDI coach ratings-REDI coaches rated the quality of REDI program sustainability for each curriculum component (PATHS, DR, ELA) using a 7-point scale (1= poor, 4=adequate, 7=exemplary). For each component, coaches rated this summary item: "Based on your classroom observations, review of lesson plans, and consultation meetings, what is your evaluation of the overall quality of [REDI component] implementation?" Due to scheduling constraints, ELA activities were not always observed directly during REDI coach classroom visits, resulting in four classrooms with missing data for REDI coach ratings of ELA sustainability.
Teacher ratings-Midway through the school year (January-February), teachers completed a written questionnaire. After rating several specific items about their use of the REDI program, teachers rated their sustainability of each REDI component using three items: 1) To what extent was REDI implemented as written? 2) To what extent have you made changes to REDI components by shortening the lessons? (reverse-coded), and 3) To what extent have you made changes by incorporating new materials/activities? (reversecoded). Each question was rated on a 5-point Likert Scale (e.g. 1=not at all, 3= somewhat, 5= very much), and they were averaged to create a sustainability score for each component. Inter-item reliability was acceptable, α = .72 for DR, α = .85 for PATHS, α = .65 for ELA.
Teacher interviews-During face-to-face interviews in January and February, teachers were asked open-ended questions regarding their continued use of the REDI components, factors that supported or hindered their continued use of REDI, and their understanding of how REDI benefits child development. Interviews lasted 20-60 minutes and were audiotaped, and later transcribed by the first author. Responses regarding the continued use of REDI components were categorized into three groups: 1) not sustained -teachers said they were not using the component, or described so many changes that the component no longer represented the REDI version, 2) moderately sustained -teachers reported continued use of the REDI component, but described changes in implementation that varied from the REDI written version, and 3) well sustained -teachers reported using the REDI component as written, with no more than very minor changes.
The factors that teachers discussed as enhancing or hindering their sustained use of REDI were coded into fourteen categories -nine factors that facilitated sustainability and five barriers to continued use (described more fully in the results).
Results
Levels of Sustainability of the REDI Components
The first goal of this study was to explore the extent to which Head Start teachers sustained the three major components of the REDI curriculum, as assessed by three different sources of sustainability data. Means and standard deviations for each intervention component are presented in Table 1 , as assessed by REDI coach ratings, teacher ratings and teacher interview responses. According to all three sources, PATHS was sustained at the highest level, Emergent Literacy Activities [ELA] fell in the middle, and Dialogic Reading [DR] was sustained at the lowest level (see means and ranges in Table 1 ).
In order to estimate the number of teachers who achieved a level of sustainability thought to be sufficient to produce an impact on child outcomes, a cut-off was established to indicate a "satisfactory" level of sustainability on each measure. This cut-off required teachers to demonstrate continued and regular use of a program component, but allowed for program modifications by the teacher. Using a rating of 4 (or better) for the coach ratings (representing "adequate" on the 7-point scale), coaches rated 90% of the teachers as sustaining PATHS, and 60% of the teachers as sustaining ELA and DR at a satisfactory level. Using a parallel cutoff of 3.5 (or better) on the 5-point teacher ratings (averaged across three items, indicating implementing the program "pretty much" to "somewhat" as written), 100% of the teachers rated themselves as sustaining PATHS, 60% rated themselves as sustaining ELA, and 60% rated themselves as sustaining DR at a satisfactory level. Using a similar criterion of "moderately sustained" (or better) according to the teacher interviews, 100% of the teachers indicated that they were sustaining PATHS, 85% reported that they were sustaining ELA, and 70% indicated that they were sustaining DR at a satisfactory level. Note that a much smaller proportion of teachers indicated that they were implementing the program exactly as written (without any modifications) during the interviews, with only 85% (for PATHS) and 10% (for ELA and DR) of the teachers indicating that they had not made any changes in the program. This finding replicates prior research documenting the tendency for teachers to adapt and embellish programs over time.
In summary, all three measures of sustainability (coach ratings, teacher ratings, and teacher interviews) revealed the same relative rankings regarding the sustained use of REDI components, and approximately the same level of "satisfactory" sustainability, defined as sustained use of core components allowing for teacher modifications. Estimates of a "satisfactory" level of sustainability ranged from 90% -100% for PATHS, 60% -85% for ELA, and 60% -70% for DR across the three types of measurement.
Within-Rater and Inter-Rater Associations
The second goal of this study was to compare the results obtained from three different sources of sustainability data. A key question involved the degree to which there might be agreement among these sources, as well as the degree to which different biases might appear in estimates of sustainability derived from each type of measure. First, we examine correlations for the different REDI components from the same source, and then the crossrater correlations. Table 2 shows within-rater correlations for the three REDI components. Coach ratings of sustainability revealed significant correlations among all three curriculum components, ranging from r = .59 to r = .66. Apparently, coaches tended to view teachers as high or low implementers no matter what the activity, leading to fairly uniform ratings across components. In contrast, teacher ratings of sustainability were more differentiated across program components, revealing only one significant correlation (for ELA and PATHS). Teacher interviews fell in the middle, as significant correlations emerged for two of the three component pairs (for ELA and PATHS, and for ELA and DR). These findings suggest that coach ratings, and to some extent the teacher interviews as well, were capturing some common factors that affected sustainability estimates across the different REDI components (such as teaching quality, enthusiasm for the curriculum). The teacher ratings, in contrast, seemed more affected by component-specific factors that influenced sustainability. Table 2 also shows the inter-rater correlations comparing different sources estimating sustainability of the same REDI components. Coach and teacher ratings revealed significant agreement in rating the sustainability of DR, r = .45, but not in rating the sustainability of ELA or PATHS, which tended to be in the opposite direction from expected, r = −.15 and r = −.30, respectively (see Table 2 ). The negative correlation for PATHS was not significant, and is likely an anomaly associated with the constrained variability and ceiling effects that were apparent in the teacher ratings of PATHS, since all teachers reported sustaining PATHS at a relatively high level. Likely for the same reason, rates of sustainability reported by teachers on the ratings and in the interviews were not significantly correlated for PATHS (r = −.03). Correlations between teacher ratings and teacher interviews were in the right direction (although not significant) for ELA (r = .30), and were significant for DR (r = .46.) Coach ratings and teacher interviews were significantly aligned for both DR, r = .64, and for PATHS, r = .64, although the ratings for ELA were not correlated, r = .00. These findings again suggest that coach ratings and the qualitative teacher interviews may have been more sensitive to some over-arching factors associated with the quality of sustained implementation that contributed to their shared variance, at least in their ratings of DR and PATHS.
To consolidate information across sources and create a cross-method assessment of sustainability, a summary measure was created that required consistently high scores across all three sources to be identified as sustaining a REDI component at a high level. Specifically, to be designated as sustaining a component at a high level, a teachers had to receive a score of 5 or higher on coach ratings (7-point scale) and a score of 4 or higher on teacher ratings (5-point scale) and describe practices in the teacher interview that were coded as "well-sustained" or "moderately sustained." Conversely a teacher was designed to show a low level of sustainability if any of the three sources of information revealed low levels of use -e.g., if teachers scored a two or lower on the coach ratings or teacher ratings of sustainability, or they said that they were not continuing to use the component during the interview. Teachers who did not meet these criteria for the "low" or "high" sustaining groups were placed into the medium level of sustainability. These teachers scored between 2.33 and 4.89 on the teacher ratings of sustainability, 3 or 4 on coach ratings, and were in the high or middle group on the teacher interviews. Using these conservative criteria, 75% of teachers sustained PATHS at a high level, whereas relatively few teachers sustained ELA or DR at a high level (e.g., 30% and 25%, respectively). However, setting the criteria more modestly, at a "moderate" to "high" level of sustainability, a majority of teachers sustained all components, 95% PATHS, 80% ELA, and 70% DR. Corresponding proportions of teachers showing low (or no) sustainability based upon this cross-method categorization were 5% PATHS, 20% ELA, and 30% DR.
Factors Contributing to Differential Sustainability
The third goal of the study was to examine the reasons why teachers chose to sustain or not sustain the different REDI curriculum components. To better understand the reasons why teachers chose to sustain or not sustain the REDI, we examined the frequency with which teachers listed different factors as supporting or impeding the sustainability of the REDI components in the open-ended interviews. The responses and frequency of mention are shown in Table 3 . The most common reason cited to support the continued use of REDI was that 100% of the teachers perceived benefits for the children, including teachers who were not sustaining REDI. Across the teachers, all of the components were specifically identified as providing benefits -although PATHS and DR were most commonly mentioned, as in the following remarks.
"I think PATHS really builds their self confidence, their self-worth, it really makes them feel good about themselves and respect each other. I think the PATHS lessons teach them a lot about feelings and identifying, working with other kids." "[REDI has helped] definitely their vocabularies, their appreciation of books and their understanding of authors and illustrators, kind of how a story is set up…. I think it's really helping them to be more expressive in their creative activities like telling stories, talking about their art and their other things that they do."
A majority of teachers (85%) also mentioned that students were interested and engaged in the program and 85% also indicated that the REDI curriculum enhanced their teaching skills. Teachers particularly expressed excitement about seeing children use newly taught PATHS skills, such as social problem solving, and some also mentioned the children' use of new vocabulary from DR and enhanced language skills. Teachers felt that REDI enhanced their teaching skills because it acted as a reminder, setting down in print strategies and activities that teachers knew were effective but did not engage in regularly. Teachers also credited REDI with introducing them to new concepts and approaches to learning, such as incorporating language recasting into their daily routine, or realizing the importance of social-emotional learning. One teacher responded: "I think [REDI has] made us stop and think about the emotional view….I think it just really made me aware that it's a component of the child's developmental being. Before, probably when I first started, it was more….of an academic approach before. And now it's kind of just made me a little bit more aware that there's more to a child."
Eighty percent of the teachers indicated that sustaining REDI was made easier by the support they received from their co-teachers and teaching team, who helped maintain the continued use of REDI in the classroom. A majority of teachers (75%) also indicated that sustaining REDI was made easier by the way that it fit with their teaching style -continuing to use REDI integrated easily with things they had done in the past. This may have meant talking with children about their feelings, as is done in PATHS, or presenting children with books regularly, as done with DR. The following comments epitomize the responses in this category:
"And I like PATHs, it's very similar to my personal way of dealing with behaviors and all of that, like using their words and you know, telling their friends….that part was really easy for me because ….that's how I've always done things." "And then the DR I really like because, it was a lot of what I did already, was ask them questions and stories. It just guides me a little bit more through it."
Over half of the teachers (65%) mentioned that they appreciated the way that REDI addressed specific concerns of the classroom, and 60% mentioned that REDI helped create a better classroom atmosphere. These comments applied particularly to PATHS, as teachers reported that REDI provided a social-emotional learning curriculum where there had never been one before, improving the classroom climate as a function of the explicitly teaching of emotions and social-problem solving skills. For example, teachers remarked: "In the end, your classroom has just changed. The dynamic. Kinds of problems you had before, they do get resolved. I've noticed a big change. You don't have the aggression, the disruptions, it's run real smooth." "You can feel the difference, at least to me, in a REDI classroom. There's community, the kids really care about each other. Because they're willing to tell each other their feelings. And it's just amazing to me the difference."
In contrast to these factors which supported the sustainability of REDI, five main factors emerged that were endorsed by at least eight teachers as contributing to why teachers were not continuing to sustain REDI. The largest complaint, mentioned by 70% of the teachers, was that the use of REDI conflicted with other program requirements, and there was insufficient time to do both. For example, many programs were required to use thematic curricular approaches (designing classroom activities around themes such as snow, beach, garden, etc) and often the REDI books did not match up with what were considered appropriate Head Start themes. In addition, one program wanted teachers to incorporate a structured alphabet-learning program in addition to the alphabet center activities used in REDI. Another program encouraged teachers to attend trainings in a different reading approach (shared reading) in order to use it in the classroom alongside REDI's dialogic reading. PATHS did not conflict with other requirements because there were no other organized social-emotional learning programs in these Head Start classrooms. Teachers expressed much frustration with the difficulties of finding time and energy to fit everything in (REDI, other Head Start requirements, personal favorite activities). Their frustration is evident in the following comment: "It's just hard. We're trying to do everything, we're trying to do High/Scope, we're trying to do themes, and we're trying to do REDI and it's, you can't do everything." While some teachers saw the multiple demands as competition with REDI, others simply felt that they lacked sufficient time to complete all the REDI activities and everything else. This feeling of a time crunch was intensified by the fact that during the research implementation year, the teachers were excused from certain Head Start requirements in order to focus on implementing REDI. Once the research project was over, the Head Start requirements were reinstated, placing constraints on the teachers, especially in terms of time demands, (and also in terms of competing activities as described above). Teachers who only had 3.5 hours (half-day classrooms) with their children felt particularly hindered in their ability to deliver the curriculum in a satisfactory manner: "I think definitely, if we had the longer day, then we could fit in more of the stuff, especially with, we could fit in everything with REDI, the PATHS and DR, plus what Head Start curriculum is expecting from us too. I think we could fit it all in." While teachers often talked about time issues in regards to the entire REDI curriculum, DR and the ELA were all specifically mentioned as being difficult to fit into the daily schedule. Ten teachers (50%) cited time shortage as reason why they were not sustaining REDI.
Fifty-percent of the teachers also mentioned that they were reluctant to sustain REDI because they did not feel that aspects of REDI were developmentally appropriate for their students. The sound games (part of the ELA) were most commonly addressed by this complaint -eight of the ten teachers who voiced this concern were specifically concerned about the sound games. Others were simply concerned that in the mixed-age classrooms of Head Start, some parts of REDI were not appropriate, especially in a class with a majority of three year olds. The following comments illustrate this concern about developmental appropriateness:
"There are just some of the books that I think are way above this level… I mean I realize that you picked out books with vocabulary that you want to highlight but some of the books are just way, you know, you can see them glaze. And I'm like oh boy and then I quick try to just get through the end of the book sometimes." "The sound games, I'll put in my lesson plans but is the kids don't get them, then I don't do them. Because a lot of them are, for the three years olds, they just don't… get it."
A smaller proportion of teachers (40%) indicated that limited or no administrative support for continuing to use REDI was a reason for reducing use of the curriculum. Eight teachers mentioned that their supervisors had little interest or knowledge about the REDI approach and related activities which resulted in little or no support for the continued use of the REDI components.
The last barrier, mentioned by eight teachers, was that aspects of REDI conflicted with the teachers' philosophy and style. Teachers commented on how REDI conflicted with their beliefs about teaching (such as the belief that children need plenty of time to play without the pressure of learning something specific). They also objected to REDI because they had to alter their preferred activities or because REDI simply required too much work to incorporate regularly. These concerns are exemplified in the following comments.
"So once this year, it wasn't a requirement, I got of a lot of it because it just wasn't a personal fit for me… I have a way of doing my circle. It's my circle, I'm very protective of it. And then [after training]… they tell you, hey you can't do your circle the way that you're doing it… It was very upsetting… it just wasn't me." "You know the biggest problem I have, I feel like we're pushing too much. Letters and sound games…, I feel like there was too much emphasis on having kids learn letters…Quite honestly I wouldn't do a whole lot with letters at all if I didn't have to. I would have fun with the kids. But I still would work towards, you know, teaching them, just backing off letters, you know, more until they're ready. If they are ready, take them and work with them, but if they're not, let them be…" One final question was whether teachers who did or did not sustain REDI talked about the program components differently in these qualitative interviews. To address this question, we identified the six teachers with the highest and six teachers with the lowest qualitative sustainability based upon the teacher interviews, and compared their open-ended descriptions of REDI. Interestingly, to a considerable extent, high and low sustainers made very similar comments about the REDI program. No differences between these groups were apparent in terms of the benefits they perceived for children, student engagement, positive impact on teaching skills, or value of REDI for promoting a more positive classroom atmosphere. In addition, no differences emerged in the extent to which high and low sustainers perceived time shortage, conflicts between REDI and other program requirements, or aspects of REDI's developmental inappropriateness for 3-year-olds. There were just two categories of response that differentiated the high and low sustainersperceptions of program support for sustaining REDI and responses to programmatic and time conflicts.
Specifically, teachers in the high sustainability group were more likely to report that using REDI was required by their program than were teachers in the low sustainability group (83% vs. 16%). In addition, whereas none of the teachers in the high sustainability group complained about a lack of program support for sustaining REDI, 67% of the teachers in the low sustainability group mentioned the lack of program support as hindering sustainability.
High and low sustaining teachers mentioned concerns about the time needed to do REDI and conflicts between REDI and other program requirements (such as theme-based modules, alternative emergent literacy practices) with the same frequency. However, whereas the high-sustaining group noted that they struggled to fit REDI in, and described strategies they used to cope with the conflicting program and time demands, teachers in the low-sustaining group comments were much more likely to indicate they had altered their behavior and sacrificed the sustainability of REDI due to program and time conflicts, as the following quotations reflect.
From a teacher in the high sustainability group: "Overall seems like the curriculum parts fit tighter. Part of the difficulty we face here is that we have to do themes. But then the REDI stories don't fit with the themes. The stories don't go with the theme so we just end up doing the theme around it. We do some out of order but that doesn't fit with the rest of the curriculum. It's the most difficult part of making it all fit."
From a teacher in the low sustainability group: "If it had been up to us, we would have continued REDI because we were very pleased with how it fit into our schedule. And as far as this theme based, it has changed things."
Discussion Differential Sustainability of the REDI Components
The multi-component nature of the REDI program offered the unique opportunity to examine teacher sustainability of curriculum components that varied considerably in terms of their content and burden. The three sources of information (coach ratings, teacher ratings, teacher interviews) provided very similar estimates of overall sustainability; each revealed that Preschool PATHS was more effectively sustained than the language and emergent literacy components of REDI (ELA and DR). Most teachers sustained PATHS at a level judged to be adequate to affect child outcomes --90% of the teachers according to REDI coaches and 100% according to the teachers themselves. In contrast, coach and teacher ratings suggested that only 60% of the teachers sustained ELA and DR at a satisfactory level; comparable estimates based on teacher interviews were 85% sustainability for ELA and 70% sustainability for DR. These findings raise questions about the factors that led to the differential sustainability, given that these REDI components were all introduced and supported in a similar fashion during the research year. Specifically, during the research year, all three of these program components were implemented with high fidelity when teachers had the support and oversight provided by the research team, achieving coach ratings of implementation quality of 4.61 (PATHS), 4.61 (ELA), and 4.39 (DR), indicating implementation levels of "adequate" to "strong" on a 7-point scale. During the sustainability year, the corresponding coach ratings of implementation quality were 4.57 (PATHS), 4.11 (ELA) and 3.81 (DR). These findings indicate that high-fidelity implementation during an initial year of training and professional support is sometimes followed by high-fidelity sustainability, but not always. In addition, the type of curriculum may affect how implementation during a research trial affects high fidelity sustainability. An examination of the correlations between coach ratings of implementation quality during the research trial and coach ratings of sustainability revealed moderate correlations for all three intervention components, but only the correlation for PATHS was statistically significant (r = .46).
Although fidelity of implementation during the initial implementation year appears to play a role in promoting program sustainability, other factors are clearly important as well.
Several key differences between PATHS and the DR and ELA program components may have contributed to the differential rates of sustainability. First, PATHS required teachers to initiate instruction in a novel domain, which did not conflict with nor require changes in any of the programming that teachers used prior to the research trial. As evident in the qualitative interviews, PATHS addressed a domain (social-emotional development) that teachers believed was important, but was not well-addressed by their prior programming. In contrast, teachers were already doing book-reading and alphabet activities prior to the introduction of the REDI program. The DR and ELA programs required teachers to change the way they implemented these existing facets of their teaching, replacing (or in some cases adding to) their usual books and activities with a set of curriculum-based books and specific presentation style. At some Head Start centers, teachers were asked to introduce and implement additional emergent literacy interventions alongside the DR and ELA activities during the sustainability year, creating duplication of effort. This probably contributed to the high level of modification of the ELA and DR components by teachers during the sustainability period. According to the teacher interviews, only 10% of the teachers continued to implement DR and ELA as written (vs. 85% who did so with PATHS), whereas an additional 40%-65% sustained DR and ELA but modified the programs. In the qualitative interviews, teachers expressed a belief in the importance of emergent literacy skills for school readiness, but some felt that these skills were receiving too much emphasis.
In addition, the implementation burden was higher for the emergent literacy components (DR and ELA) than it was for PATHS. Specifically, the DR program required teachers to deliver scripted lessons (book-reading or prop book review) four times per week. ELA activities were short in duration, but were designed to occur six times per week (three sound games and three alphabet center visits each week). In contrast, PATHS was taught twice a week (one lesson and one extension activity each week).
All three of these factors may have contributed to the greater sustainability of PATHS compared with the other REDI components -a valued and unique emphasis on socialemotional development, the lack of conflict or duplication with other existing program requirements, and a lower level of burden in terms of frequency of implementation.
Measuring Sustainability: Variation by Source and Method of Assessment
A second goal of this study was to compare the estimates of sustainability obtained from three different methods of assessment -REDI coach ratings, teacher ratings, and qualitative teacher interviews. Interestingly, the within-rater correlations revealed different patterns depending upon the information source. Coach ratings of sustainability for PATHS, DR, and ELA were all significantly inter-correlated, suggesting that coaches tended to see teachers as sustaining REDI at similar levels across all three program components. Sustainability ratings based upon the teacher interviews also showed considerable within-rater consistency, with significant correlations emerging for two of the three pairs of components. In contrast, estimates of sustainability derived from the teacher ratings were more differentiated --only one of the three correlations was significant, suggesting that teachers perceived considerable variability in the degree to which they were sustaining the various REDI components. To some extent, differences in the assessment items rated by coaches versus teachers may account for these findings. When rating sustainability, coaches were asked to consider the quality of REDI lesson delivery and generalization, as well as quantity of program delivery. Variation across teachers in their instructional skills (e.g., quality of REDI lesson delivery and generalization, enthusiasm for the program) likely contributed to the shared variance evident in coach ratings of sustainability across the three program components. In contrast, the teacher rating items focused specifically on the degree to which the program was being implemented "as written." Thus, the teacher ratings emphasized the degree to which lessons followed the manual scripts rather than the quality of lesson delivery and generalization, which may be why their ratings showed greater differentiation and less shared variance across program components. Interestingly, the degree to which inter-rater agreement emerged across the assessment methods varied considerably depending upon the program component being rated. Assessments of the sustainability of Dialogic Reading were quite consistent across source, with REDI coach ratings, teacher ratings, and teacher interview ratings all significantly inter-correlated. These findings parallel similar levels of significant correlation linking teacher ratings and observer ratings of fidelity that have been reported in previous research (Lillehoj et al., 2004; Melde et al., 2006) . Significant inter-rater correlations also emerged between coach ratings and teacher interview ratings assessing PATHS sustainability, although the teacher ratings of PATHS sustainability were not correlated with these other sources. The correlations were probably attenuated by the narrow range and ceiling effects on teacher ratings of PATHS sustainability. In contrast, the information sources did not agree on ELA sustainability; no significant inter-rater correlations emerged. The lack of agreement between the coaches and teachers in ratings of ELA sustainability is consistent with findings from other studies such as Noell and colleagues (Noell et al., 2005 ). In the current study, coaches were not able to complete observations of the ELA components for 4 of the 20 teachers, reducing the sample size for these comparisons, which may have attenuated the cross-source associations. In addition, given that ELA program activities are quite brief (10 minutes), the classroom visits may have provided coaches with an insufficient basis to evaluate ELA program delivery. In contrast, both PATHS and DR involve longer lessons that are highly interactive, and both also include generalized teaching strategies (e.g., emotion coaching, language expansions) that can be observed throughout the day. Hence, the amount of information that a coach can gather in a single visit about the quality of the PATHS and DR delivery is much greater than for ELA. These findings suggest that the assessment of sustainability is complex, and although observers are better than the teachers themselves at assessing the quality of sustained implementation, they may not be as able to evaluated sustained dose. When quality of lesson delivery and generalization are particularly important elements of a program (as in DR and PATHS, which involve interactive conversations with children), observers are likely to be the better assessors of sustainability than the teachers themselves. In contrast, when the program involves concrete lessons (as in ELA) with impact more dependent upon frequency of presentation rather than quality of teacher-student interaction, teacher documentation of dose may be a better measure of sustainability than an observer's judgment. It should also be noted that, unlike previous studies (Lillehoj et al., 2004) , the teachers in this study did not seem to overestimate their rates of sustainability.
It is notable that REDI coach ratings were more likely to show significant correlations with the teacher interviews than with the teacher ratings (significant for DR only). These findings suggest that teacher interviews may be a better means of gathering information about sustainability than teacher ratings, as previous researchers have suggested. For example, Resnicow and colleagues (Resnicow et al., 1998) found that a teacher self-report questionnaire was not a valid measure of implementation completeness (i.e. quantity or dosage) compared to a teacher interview procedure. In the present study, the REDI coach ratings of sustainability likely indexed quality of sustained implementation much more than dosage. Since teachers were asked to demonstrate the REDI components during the observers visit, observers could assess competence and fidelity of implementation, but they had to rely on indirect measures of teacher report and planning logs to assess dosage. In the detailed face-to-face interviews with the teachers about their sustainability, teachers gave full descriptions of the ways in which they were sustaining the REDI components, providing information that allowed the interviewer to rate quality as well as quantity of sustained program use. The open-ended interviews also allowed teachers to more fully elaborate on what parts of the curriculum they were continuing to use and what changes they had made, providing contextualized accounts of their sustained program use. In contrast, the teacher ratings were limited, focusing on the extent to which they implemented REDI lessons as written. Possibly, a more elaborated rating scale might have elicited teacher evaluations that captured qualitative, as well as quantitative, features of program sustainability. However, it is also possible that such qualitative information is difficult to elicit without a more complete interview and/or observation. Although many evaluations may rely on basic teacher reports to assess program sustainability, this study suggests that a teacher rating scale alone is unlikely to capture the depth of information regarding fidelity in sustainability that can be attained by the combination of coach ratings or teacher qualitative interviews.
Issues in the Assessment of Fidelity in Sustained Program Delivery
An important issue that emerged in this study and one that requires greater study in the future involves the conceptualization and assessment of fidelity in sustained program delivery. For example, in this study, rates of sustainability described in the teacher interviews were considerably lower if one used a standard that allowed for little or no deviation from the program as written (10% for DR and ELA; 85% for PATHS) than if one included teachers who continued to use the program, but made modifications during the sustainability year (70% for DR, 85% for ELA, and 100% for PATHS). Some researchers suggest that some level of program adaptation should be allowed and even encouraged during the sustainability phase, in order to foster ownership of the intervention and promote long-term sustainability (Bumbarger & Perkins, 2009; Vaughn, Klingner, & Hughes, 2000) . Yet, the danger is that program modifications might reduce program impact on child outcomes (Elliott & Mihalic, 2004; Scheirer, 2005; Greenberg et al., 2005) . This study would have benefitted from a closer examination of the adaptations the teachers made. After all, characteristics of classrooms change from year to year depending on the children, and what works with a class one year may be a failure with the next class. Teachers need to have some flexibility built into a curriculum to address the needs of specific students. One of the benefits of the mixed-methods assessment approach was that the teachers were able to give details about changes they had made in their own words. While many changes involved omitting activities due to time constraints, there were other adaptations that undoubtedly strengthened the curriculum. Although this particular study does not capitalize on this wealth of data about adaptations, future research may use such mixed-method approaches in order to begin the complicated evaluation about what common changes may enhance or detract from a newly implemented curriculum. Such information may assist program developers to learn more about core components and identify when to be firm in training and how to support teachers to insert their own creative mark on the program.
While it is likely that a more lenient definition of sustainability would have resulted in higher rates of sustainability for the language and literacy components, at the same time it is important to avoid the pitfall of accepting adapted practice as satisfactory, without evidence that this adapted practice produces at least the same outcomes for children as the version of the intervention examined in the efficacy trial. As noted earlier, schools have a difficult time implementing evidence-based programs with fidelity. In a national study of substance use prevention programs, only 19% of district coordinators reported that their school was implementing a research-based curriculum with fidelity (Hallfors & Godette, 2002) . Thus, more strict definitions of implementation and sustainability may help to strengthen the field of school-based intervention. Once knowledge about core components has accumulated, along with knowledge about the best means of fostering high-quality implementation, then a more lenient definition which allows for adaptation may be appropriate.
Facilitating Sustainability
The third goal of this study was to explore the reasons why teachers were (or were not) sustaining the REDI curriculum components by examining the qualitative interviews. These factors shed some additional light on the question of why PATHS was sustained at higher rates than the language and literacy components. As noted earlier, PATHS, as a socialemotional curriculum, filled a need that many of the Head Start classrooms had, and this may have contributed to the high level of its continued use. In contrast, the REDI literacy components were just another approach to teaching literacy skills that were already underway to some extent in the classrooms, and this appeared to decrease teachers' commitment to sustaining the REDI language and literacy components with the same level of fidelity.
In general, competing activities and mixed messages regarding program commitment and support emerged clearly in the teacher interviews as barriers to the sustained use of the language and literacy REDI components, and these barriers seemed to have a greater direct impact on teaching behavior than did teacher perceptions of the quality or perceived benefits associated with the REDI. That is, teachers saw good things in all the REDI curriculum components (i.e. benefits to students, high levels of student engagement, etc), but that did not lead to equally high levels of sustainability for all components. Even teachers who had abandoned use of a particular component said positive things about it. On the other hand, there were fewer barriers mentioned, but when a teacher made a statement about a barrier, it usually was accompanied by statements reflecting reduced levels of sustainability. Interestingly, most of the barriers to sustainability mentioned in the qualitative interviews, including conflicts with other program requirements, insufficient time to implement, limited program support for implementation, and developmentally inappropriate for three-year-olds -referred to the language and literacy components of REDI (DR and ELA) and not to PATHS. PATHS filled a curriculum void, so there were no competing requirements and teachers made sure to allow time for PATHS. These findings suggest that future efforts to increase sustainability rates may be most productive if focused on reducing barriers such as competing requirements rather than simply trying to increase support for the program by identifying benefits.
Of particular note, perceptions that the Head Start program administrators required teachers to continue using REDI emerged as a particularly notable factor associated with sustained program use -mentioned by 83% of teachers who sustained all REDI components at a high level versus only 16% who sustained REDI at low levels. A strong commitment by the supervisors and program directors may be critical to promote sustainability.
Limitations
There were several limitations to this study. First, this study only examined the first year of sustainability. As monthly coach support was still available for the teachers, only the experience of the transition to sustainability was captured rather than the typical experiences in a year of sustainability when all outside funding and support has ended. Sustainability is often considered to be the extent to which a program is sustained for at least two years after the implementation year (Bumbarger & Perkins, 2009; Elias, Zins, Graczyk, & Weissberg, 2003; Glasgow, Vogt, & Boles, 1999) . Hence, this study may have over-estimated sustainability by measuring it only during the first year after the research program.
Second, this study focused on the degree to which the REDI curriculum was sustained, and did not systematically address the many factors that may influence sustainability. Factors such as teacher experiences, classroom quality, administrative support, attributes of the intervention, teachers' perceptions of the curriculum materials, the quality/quantity of training, and the system of on-going technical assistance, as well as broader factors such as the political climate and the educational structure of the Head Start program, all may influence sustainability (Greenberg et al., 2005) . Some of these factors were briefly mentioned in the interviews, some are explored elsewhere (Sanford DeRousie, 2008) , but most were not addressed in this study.
Third, there were a number of design features that warrant mention as study limitations, including the small sample size and the use of a single assessment point to collect data on sustainability. In addition, teacher ratings and interviews were collected mid-winter (January-February), whereas coach ratings were collected at the end of the academic year (April-May), and the different time schedules for assessments may have reduced cross-rater correlations. The specific questions used to assess sustainability were different for teachers and coaches, and asked for global impressions. This precluded our ability to differentiate the degree to which quantity versus quality of sustainability was being assessed. Future research would benefit from the use of a larger set of items designed to tap these dimensions separately.
A final limitation is based on the fact that a critical piece of sustainability is documenting whether positive results are maintained over time (Pluye et al., 2004; Shediac-Rizkallah & Bone, 1998) . Unfortunately, this study did not include measures to document whether the benefits of REDI (i.e. increased school readiness) were maintained with a new cohort of preschoolers who received the intervention during the sustainability period. Although the standard assumption is that continued high-quality implementation would translate into replication of positive effects, this is only an assumption. Future studies of sustainability would do well to include measures of the desired outcomes in the current cohort of participants as part of the examination of sustainability.
Conclusion
This study provides evidence that sustaining an evidence-based preschool curriculum in Head Start classrooms is feasible. That REDI was sustained in the year following the intervention year is encouraging given that sustained use was not a primary focus of the Head Start REDI efficacy trial. This study also suggests that future efforts to sustain preschool evidence-based programs may want to focus on the elimination of barriers, such as competing requirements, in order to maximize sustainability. Although this study serves as a starting point for studying the sustainability of early childhood evidence-based programming, the findings highlight the importance of including multiple methods for measuring sustainability, including both quantitative and qualitative means, in future research.
Research Highlights
We examined the sustainability of a preschool curriculum by Head Start teachers.
The social-emotional component was sustained more than the literacy component.
In-depth observations and interviews were best sources of fidelity in sustainability.
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